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ATALOGS atelier” 


WE WILL BE PLEASED TO SEND Yo 
E NEW COPIES YOU SHOULD HAVE 


CELECTRAY PYROMETERS—No. ({101-I—A Photc 

ae Tube ... a Mirror Galvanometer .. . a Beam of L 

ia make TAG Pyrometers rugged industrial instrume 
equalled in sensitivity, speed and durability. Indicat n- 
dicating or Recording Controllers, Recorders and Res 
Thermometers are described in this catalog. 


INDICATING, RECORDING AND CONTROLLING TEMPERATURE 
AND PRESSURE INSTRUMENTS—No. 1060-1 —This cat 
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illustrates and describes the latest Recorder and Controller 4 
models . . . styled in excellent agreement with their ad 
vanced mechanical construction. 
NON-INDICATING TEMPERATURE AND PRESSURE CONTROL. * 
LERS—No. 900-I—Presenting a complete line of air, steam 
and self-operated instruments that includes many types 
which are widely used throughout the process industries 
They are compact, inexpensive and widely known for pre 
cision and reliability. 
MAGNETIC CLUTCH FLOW INSTRUMENTS—No. 1065-I—No 
stuffing box to leak or bind . . . 2,500 pounds standard con- 
struction . . . flange steel thermometer . . . corrosion proof 
. . better accuracy .. . less maintenance and installation 


expense—are but a few of the features of the flow instru 
ments found in this catalog. 


INDUSTRIAL AND MISCELLANEOUS THERMOMETERS—No, 
1125-I—With the TAG Red Reading Column and Snap 
Case Front, these accurate sentinels safeguard temperature 
conditions throughout Industry. This catalog also contains Tow: 
Hydrometers, U-Gages, Mercurial Vacuum Gages and Mer- 


curial Barometers. aie 
mome 
ETCHED STEM THERMOMETERS AND HYDROMETERS—No. The n 
1 100-I—The Laboratory Instruments described and illustrated 
in this catalog conform to the specifications of the Bureau scient 
of Standards, A.S.T.M., A.P.l. and other authorities in every stron¢ 
detail. Fric 
OIL TESTING INSTRUMENTS—No. 699-l— Whatever Petro- movil 
leum Products are tested, TAG's famous Oil Testing Instru parts 
ments are the preferred laboratory equipment. Today you is nec 


will find many new items listed in this catalog which meet the 
exacting demands of the modern laboratory. 


Wherever indications, records or the control of temiperat 
pressure, flow, level, time-operation or humidity are 
portant, or Oil Testing Instruments, Etched Stem Therm 
eters and Hydrometers are required in the laboratory—t! 
suitable instrument will be found in one of these new FRI 
catalogs. It costs nothing to be fully informed and it » 
pay you to secure the catalogs of interest to you and lea 
of the latest TAG Instrument Developments. Write us 
day. 
















C.J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 














You get every feature essential to economical 
operation in Foxboro mono-therm Recording Ther- 
mometers. Accuracy and response are unequalled. 
The mono-therm System is new, made by a process 
scientifically controlled to make it an unusually 
strong and wear-proof unit. 

Friction and inertia are minimized because the 
moving parts are extremely light and strong. Fixed 
parts are heavy to assure permanent alignment. There 
is no lost motion. Practical knowledge of user 
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requirements is emphasized in the design and work 
manship of Foxboro mono-therm Thermometers. They 
have proved their capacity to carry the Foxboro certi 
fication of unequalled response and accuracy. 

Bear in mind: Foxboro certifies the performance of 
each instrument... certain protection for you.. 
available to every one who uses Foxboro mono-therm 
Thermometers. The Foxboro Company, 46 Neponset 
Avenue, Foxboro, Massachusetts, U. S. A. Branch 
offices in 25 Principal Cities. 


1. Faster respomse—exact temperature on time. 

2. More accurate -—precision over the entire scale range. 
3. Last longer —friction minimized; alignment perm nent. 
4. Less maintenance —less wear and no leakage. 


S. Mono-LhCWI System —finest thermal uni. con- 


struction. 


6. Individually certified —your guarantee of satis 
factory instruments and performance. 
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erey 
e pot 
ture Nn 
M \UVE, orchid, vermilion, the infinite varieties measure sound, light, vibration, even the power of pope 
of gray and white—all these yield their secrets lightning. For electric measurement, there are instru | seein 
to a Measuring instrument invented by Prof. A. C. ments to measure current, voltage, resistance, watts, latest 
: 


Hardy of M.I.T. and developed for commercial 


frequency, power-factor—dozens of standard styles 


dinates 





application by General Electric measurement engi- indicating and recording, in ratings to fill every need moder: 
neers. Manufacturers of colored inks, of paper, of ‘ ‘ So} 
i For almost 50 years General Electric has been a 
paints, and of textiles can trust the colors if the color control 
leader in the design and manufacture of electric in ; 
values are checked by the recording photoelectric contin 
struments. Its engineers bring to measurement the a 
spectrophotometer—the instrument that analyzes are Inte 
experience gained in every field of electrical endeavor - 
color and writes an exact color analysis. ; = — 
If you havea problem that involves the measurement Micoos 
Color is but one of many fields to which General of any quantity, remember that General Electric is This n 
Electric engineers have brought the science of accu- HEADQUARTERS FOR ELECTRICAL MEASURE- ments 
rate measurement. General Electric instruments MENT. General Electric, Schenectady, N. Y. wick 
ficien 
HEADQUARTERS FOR ELECTRICAL MEASUREMENT Gel 
430-80 etails 
. ~ ent 
BA 
<f : omp: 
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Now tn one tnstrument— 


PRECISION THROTTLING CONTROL AND 
POTENTIOMETER TEMPERATURE MEASUREMENT 


~— 
\ \ Taylor Fulscope Micro- 
max Controller co-ordinates the 
completely adjustable air-operated 
Fulscope control mechanism with 
/ 
max. Principal parts interchange- 
able. Unified control at lower cost. 


ully automatic recording Micro- 


Process engineers have found in the 
Fulscope Controller the solution to 
nV difficult control problems But 
exclusive operating characteristics 


f this instrument were available only 


ere tube systems were applicable. 
Today, vou can have the advantages 


f the air operated Fulscope and obtain 


precise throttling control-valve action 
vherever you prefer or need to apply 

e potentiometer principle of tempera- 
ture measurement. The Taylor Ful- 
scope Micromax Controller is an air- 
operated potentiometer controller, the 
latest development in unified co-or- 
dinated process control available at 
moderate cost. 

So you can now standardize on one 
control for every phase of batch or 
continuous processes. Principal parts 
are interchangeable with those of thou- 
sands of Fulscope Controllers and 
\Micromax Potentiometers now in use. 
(his means smaller stocks of replace- 
ments parts, lower maintenance costs, 

uick training of operators and more 

ficient operation by them. 

Get special Taylor Catalog 101R for 


etails on this latest control develop- 


ent. Ask a Taylor Representative for 


COp\ . or - @ rite to Tay lor Instrument 


ompanies, Rochester, N.Y. 





Indicating Recording °* 


TEMPERATURE, PRESSURE, FLOW and LEVEL INSTRUMENTS 
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Controlling 
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‘ or ANTI-PROGRESS?? 


N our September editorial we came out strongly aga 


governmental restriction of labor-saving inventions. W< 








remarked that technological progress has both friends 
z = sie = s - enemies in Administration crete s We DralS¢ ra ke STITT vu 
N rHIS ISSUE Wilson of the Bureau of Foreign and Commerce; and—by in 
i plication—attacked the President’s National Resources Con 


ecial Issue on Industrial Optical mittee for its “Social Implications of New Inventions.” 


>: | “tar 
uments. weve been asked 1f01 | foi, . } : + { } 
ean ¢ eee ; ee. Nn Talrness, We print here adequate xtracts trom an adadre 
’ months. Well. this is almost it ) { ‘] 

‘D or" } a er by Professor Charles I Mer) an member ¢ tt Comn I 
Resch discloses some little-kno' } 





erapnie possibilities O 


' i i! 
tI (not to be confused with Dr. John C. Merriam, its Chairman) 
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parison microscope, of interest t ay fore the American Institute 1? New Yor} on Octopney} 19 
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Using a 
“FRAHM" 
Vibrating 
Reed 
Hand 


Tachometer 








~f 
IMPLY hold the Frahm Tachom- 
eter on some stationary part ot 
i machine to measure r.p.m. of its 
rotating element widely used on 
turbines and other totally enclosed 
machines 
The instrument imposes no load on 
the machine under test ideal for 
use on very small motors, centrifuges, 
etc. 
lso Frahm Tachometers measure 
rates of vibration and impulses per 
minute . .. used on vibrators and 
air tools. 
Types for permanent mounting and 
for hand use. Ranges—900 to 30,000 
r.p.m, Ask for Bulletin 1510-I. 


JAMES G. BIDDLE CO. 


ELECTRICAL AND 


SCIENTIFIC INSTRUMENTS 
1211-13 ARCH ST. PHILADELPHIA, PA 





The Burling 
HEAT CONTROL 






TANKS 


PRESSURE 
VESSELS 


DRYERS 


For 
Industrial 
Processes 


\ rugged and accurate instrument that is 
easily installed in ovens or tanks with 
suitable fittings. Tubes of non-corrosive 
allovs. Coming soon—TWO STEP CON. 
PFROL—Watch for announcements 


Send for descriptive folders, 


Burling Instrument Company 


39-243 Springfield Ave Newark, N. J 
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NEW 





INSTRUMENTS 


In this department we strive to report each month ALL the new dey 
for measurement, inspection, testing, metering and automatic contro 
the form of concise technical descriptions. 


When writing to manufacturers directly, please mention this departmen 


your source of information. 


Or write to Information Section, Instruments Publishing Company. 








Cold-cathode X-ray 
Diffraction Tube 


\n improved X ray diffraction tube 
of the gas type is a modification of a 
design used for the 
past several years for 
metallurgical, miner 
tlogical, crystallo 
graphic, and chemical 





inaly sis. Tube is self 
rectifying ind has a wa 
ter-cooled) cathode’ with 
provision for adjustable 
focus. New cathodes may 
bye introduced without 
disassembling tube, by 
means of a tool which is 
provided. ‘Targets are in 
terchangeable, being fas 
tened to i ground-in 
metal taper. Four option 
il targets are supplied iS 
well as a generous sup 
piv of cathodes. Three 
windows of 0.0003/7 alu 
within 


minum foil, 
of focal spot, illow 
in idequate number of 
X\-rav beams of high in 
tensity Iso supplied is 
cast duraluminum brac 
ket for mounting the 
tube, which is shipped as 
sembled and tested. Mak 
ers can also furnish a 
vacuum sy stem, suitable 
for the efficient opera 
tion of this tube and mod 
ifiable to suit user's la 

ry boratory equipment 
al Baird Associates, 20 Pa 
me? ee ss (ame iadqe, 


Mass 


Oven Control 


Though developed for ipplication Oo 


the ovens of domestic vas ranges, new 
“Visi-Therm” thermostat would seem to 
be suitable for some laboratory and small 
industrial gas-heat 
ed ovens by reason 
ot its combining 
both control ind 
indicating fun 
tions No cl 1ims 
ire made for ex 
treme accuracy of 
temp rature cor 
trol. Design per 
mits, however, faster pre-heating by rea 
son of indicating pointer and ingenious 

ngement of dual purpose s¢ ile; and 
self-checking is made possible by aligt 
ment of indicating pointer and setting 
index The Wileolator Co.. ~ Nevada 
a A Vewar/s \ J 


Signal Generator 


New Model PSG-15 has output 
brated in microvolts. This, together 
power level meter, is said to give 
measurements than any other signa 
erator now iV tilable. Sensitivity, 
per-stage and selectivity are stand 
ized by a_ self-cont lined vacuum t 
voltmeter. Output ranges: R-f mic 


volt to 100,000; a-f. 0 to 2.0 volts. TI 














I 
22 to 38 R f runges are 


directly 85 ke. to 2S Me Complete 1 


In power SUP] Ivy consists of transtor 
r 


rectifier and filter system. Case is 13 
lO) 7 The Hickok Elect 
sfrumenft ¢ (Cleveland Ohi 


Magnetic Gas Valves 


Neu 


Vey 


tic ras valves. of S1l¢ 


magne 


solenoid design, [ypes V435 and VS3 


ire offered in ih ' and ; SIZE 
ire included in new “Gas Regu 

Pack ives,” known 
wm S79 TV, VIO 
designed for floor 
furnaces and circu 
lating heaters. The 
Y77A consists” of 
[ype T45 snap ac 
tion the rmost bx, 
V835 magnetic gas 
valve in smaller 
SIZeS, ind in exter 
na transtormer 
The Y78 is made 


up of TSOLA Time-O-Stat with V3 
gas valve ind nece ssary fittings. Y79 
same is Tae except that line-volt 
tvpe of magnetic gas valve is includ 
in place of two-wire low-voltage ‘ 
New valves are furnished only in straig 
through pattern with screwed end 
Standard models are for 11 volts 
ind 60 evcles Mir é ripe ix He Cums 


Regulator Co., Minneapolis, Mi 
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Control System 


New Electr-o-Line 

ilent of Air-o-Line system (see li 
ments, Sept. 1935, page 245), com 
units: (1) A 


system, electrical 


Cs following control 





ictuate (a) \ 


designed to 
roportioning resistor contact which as 


istrument 


umes a definite position for each posi 
tion of the control instrument pen or 
winter, and (b) a reset contact which 
ecognizes any departure from the con 
trol point and initiates necessary correc 
tive action. (2) The Electr-o-Line Relay 
illustrated) which links the control in 
strument to the motor mechanism. It is a 
sensitive electronic relay which responds 
to a slight change at the control instru 
ment and energizes the motor mechanism 
hrough motorized mercury 
3) A reversible motor mechanism which 
operates the control valve. Normaily, 
motor valve is in its half-way or average 
demand position when the control instru 
ment is at the control point. However, if 
conditions require a different 
ilve position to keep the control point, 
automatically 


switches. 


average 
this reset is produced 
Klectr-o-Line Relay has following adjust 
ments: (1) A throttling range adjustment 
iries the size of the valve step corre 
sponding to a given movement of the In 
strument pen. (2) A rate of reset ad 
justment varies the rate at which the 
iverage valve position is changed in or 
der to maintain the exact control setting. 
(Ss) A sensitivity adjustment determines 
the responsiveness of the relay to small 
changes at the control instrument. (‘This 
adjustment is distinctly different from 
the throttling range adjustment and is 
not to be confused with it.) A manual 
control switch permits operator to dis 
connect control instrument, and control 
manually without interrupting or upset 
ting the \ switch indicator, 
visible through small hole in panel, shows 
whether valve motor is moving and _ in 
what direction. When adjusting sensi 
tivity, operator can tell whether motor 
finds the balanced position immediately 
or hunts back and forth about this posi 
tion.—The Brown Instrument Co., 448: 


fve.. Philadelphia. Pa. 


process. 


Wayne 


Volume Controls 


New “Silent Spiral Connector” avail 
ible on IRC Type C Volume Controls 
does away with sliding metal-to-metal 
contact and consequently with common 
source of noise: positive and continuous 
electrical connection is obtained between 





\ 


center terminal and volume 


idjustment 

irm, instead of usual slide-and-frictior 

contact lnternational Resistance (' 
\ Broad S/ Philade phia Pa 


Pressure Controls 


Small-size ball type idditions to mak 


er’s line of reducing valves (/nstruments 
Nov. 1935, page 310) are announced in 
three forms: No. 400 spring form, No 
110 weight-and-lever form, and No. 420 
liquid-column form, all available in. sizes 
<" to 1!” inelusive, and all suitable 
for steam, water, air, ete.. for dead-end 
service. Tapered opening between ball 
and beveled seat, as well as unobstructed 
body passages, result in relatively large 
capacity with relatively low pressure 
drop. Worthy of special mention to Jn 
struments’ readers is maker's. scientific 


basis of rating: on definite “percentages 
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of regulation” which means that limits of 


usable capacities are considered reached 
when reduced pressures fall to stated 


r 


percent ives of shut-off or dead-end pres 


sures. Fig 1 shows ipplic ition of this 
yasis to a 380-lb. pressure problem 


Another new 
announced at the same time is the “Ex 


pressure-control device 


‘elator” which, installed near the outlet 
of a reducing valve is shown in Fig. 2, 


causes the pressure delivered by the valve 
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Fig. 2 
(at 4) to rise as the load (flow rate) in 


creases, to compensate for pipe friction 
ind thereby maintain desired pressure 
at remote point B. This device is avail 
inclusive, for 
water, steam or air lines—Klipfel Mfa 
Co., 2641-2 4 WW, Harrison ol» 


71, 


ible in sizes to ] 


Chicaao. 


BAILEY, 
\MeTERY 
METERS and CONTROL 
for Bailer Room 


Boiler Meters 
Indicate, record 
and integrate 
Steam Flow 
from the boiler, 
record Air Flow 
supplied for 
combustion 
and record Flue 
Gas Tempera- 


ture. ‘I he use of 





this meter re- 
duces fuel cent, Bailey Boiler Meter 
lessens main- 

tenance and outage, lowers standby costs, 


and adds capacity. 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 


sensitive diaphragm units. 





Vulti-Pointer Gage 


Flow Meters. For indicating. record- 


ing and integrating the flow of steam, feed 


water, compressed air and other fluids. 


Granular Material Meters 


For accurately measuring 





the flow of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read ata 


distance of 50 feet. 


Control Systems. 
Make possible the every- 


day operation of equipment for steam 


Coal Meter 


generation and utilization at test eflicien- 
cies. They are applied to the control of 
combustion, feed water, superheat, de- 
superheat and other factors. 


Complete Information on any of the above Ba 


products will be gladly furnished upon reque 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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BALANCE 





Meters 





utilize the prin 
t the tivity of the finest meas 
5 nent the chemist’s balance 
I plifies the galvanometer null princip! 
ch Cochrane Electric Flow Meters op 
rs y recognized by scientists as the 
1 neasuring t ce 4 
eter detects the slight 
€ f flow ft tluids Witt 
re trictios r varia 1s 
\ This insures matcl 
rt Coct e | w Meters tha s 
if ed 
W P ) 


COCHRANE CORPORATION 


3120 N. 17th St. Philadelphia, Pa. 








MOISTURE 
TELLER 


Harry W. Dietert Co. 


9330 Roselawn Avenue 


Detroit, Michigan 
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Absolute Pressure 
Instruments 


> reason OF Critical re itonship be 
t ee ! ( pressure ind phvste 
rope es of wiase ind Ipors under Ow 
essure, fluctuations in barometric pres 
‘ Cre » errors In measurement 





( sf ) ] ons i roce sing hen 
v ve na no Ds t¢ ressure Is el 
s | 1S \ ( Ine Of Instruments tor 
Ind Ing, recording ! controlling ! 
( res ¢ l a) ced ’ comply 
l ad need engineeru ractice \! 
é ressure elemelr CONSISTS ol 
flexible hosphor-bronze bellows to” thre 
sit rf hich the pressure medium wi 
ager measurement is communicated. Cor 
ectec it This ssembply, na Opposing 
its ction, is second identical met 
bellows lic has been evacuated and 
sealed, thus comprising an atmospheric 
pressure compensator. Ney instruments 
re appheable to distillation units, evap 
7 rs, condensers, ind gene! 
erever the corresponding mercury tvype 
of gages can be used— with the exception. 
f « rse, Of gases or vapors corrosive to 


he bronze bellows Tayle lustrume 


mpanies {mes St.. Rochester. N. ¥ 


Radio Set Tester 


Ne “Model 1601" Triplett DeLuxe 
Set lester 25 (0 ohms per volt d ( 
S complete Facilities for i-« ad «d-« 
ve, direct current ina resistance 
Vses, I adition to incorporating a 
condenser tester, tree point § tester nad 
CLEOCTIN« meter Instrument reads: d-e 
ts, ‘ 3) P50 SOM LOOO AWN) if 25.000 











1() . . ; 
mps;: 1,2 and 20 Ups; O-5O | 
Dackup circuit: 0-20,000 nd | ’ 
] ») 


Ohms, 2 and 20 megohms: 


OOL to Be 


r } } 


ic leakage test; decibel meter. d | 
nd up 15; free point tester n 
} | 


pacity tester, 0 


serie ind par llel meter O 
i ugh five socke ith stance ( | | 
markings me has fror l lumir 


dowg 











| 
. | 
Crystal Oscillator 
| 
Thermostats | 
Bimetallic thermostats ind _- 
heaters mounted In box cont 
illator ervstal provide Constant ter 
ture and protect parts from Tmios] ™ 
changes. Unit consists of a | di 
metallic thermostat 1 Ith lore l 
heating element ttacned Tle 
ment operates either from ( iZ 
battery ind has resistance Tr eH | , E : 
for 
SELF 
é 
a 
hron 
perfo! 
transi 
7 or 30 ohms. Thermostat dis ( Serre 
! Infains temperature between 5 | of rer 
Si F., depending upor le app be so 
Westinghouse Elect Uta. ¢ / prope 
Pittshurgl Pa 
Solenoid Relay with 


Mercury Switch = 


\n improved 


switch (see Jnstruments. Sept. 1936, 
ii os +2) S 
=i is used in new I['vpe A“ solet | i. Sa 
) inch 

relay iWVallable in LO nad 2 mp 

Inaductive load capacity, on 115 volt 5. Br 
sv! 
En 
os 
an 
7. Di 
8. W 
9. Le 
pe 
10. Ve 
OP 
/ n 

| 
Loa 








It is made in nor v-open or norn PR 
osed constructior The 10-amp. ra : 
Pvp \ relay ith mereury : it« Subsidi. 
so furnished in. single rr double-pole, 7 
rm y open or norn v closed cor 
ructior roin singte-pote double-thi 























REMOTE 


INDICATION 
and 


CONTROL 





...%8 usually a job 


for AUTOSYN 
SELF- SYNCHRONIZING 


MOTORS! 


YPE 1 AUTOSYN MOTOR is 
a reasonably priced  self-syn- 
chronizing motor with superior 


One 


transmitter may operate as many as 


performance characteristics. 
six receivers. Practically any system 
of remote indication or control may 
be solved by the selection of the 


proper type of Autosyn Motors. 


FEATURES: 


1. Conventional Motor mounting inter- 
changeable with most standard self- 
synchronizing motor elements. 

2. Approximate accuracy: Two degrees. 

3. Maximum torque 14.8 inch ounces. 

4. Safe continuous Operating torque 5.6 

inch ounces 


5. Brushes carry mo current during 


synchronism. 


6. Enclosed inertia dampener reduces 
oscillation to maximum of 3 seconds 
and is adjustable to suit 


Dimensions: 3-5/8”x3-9/16"x5-3/4 
8. Weight: 5 Ibs., 12 oz. 


9. Low current consumption and tem- 
perature rise characteristics. 


10. Voltage range for accurate and safe 
operation, minus 20 to plus 10 
normal rating. 


Complete 


BENDIX MARINE 
PRODUCTS CO., Inc. 


Subsidiary of Bendix Aviation Corporation) 


information on request. 


754 Lexington Avenue 
Brooklyn, N.Y. 








Portable Pyrometer 


“Pyvromaster” line of round-chart re 


cording lustruments 


\pril 


tion; July 


pyrometers 
1937, page 97 for initial descrip 
1937, page 172 for detailed 


technical de scription ) has been enlarged 


(see 





hy the addition of portable model ill 
trated. New recorder does not require 
careful leveling, is said to be unaffected 
by vibration. Available as a pvrometen 
for ranges 


from O-500°F. to 0-B000°F.,, 
iso as it resistance hermometer tor 


from 20 to 350°F The B 


(0 Waterbury. ¢ 


ranges 


Cycle Counter 


Designed for measuring time of oper 
ition ot high speed electrical protective 
relavs and ipparatus, new “Model DC" 
evele counter measures time in units of 
1/100 see ind 1/5 evele It is actuated 





by i 


svnechronous motor to which the 


hands are engaged and disengaged by 


means of a magnetic clutch. A self-con 


tained rectifier with filtered output. is 
built into the instrument so that the 
clutch circuit may be operated with di 

rect current, thus eliminating thy f 

form error experienced when = ar c 
clutch is used. This evel counter wil 
respond to intervals s low as) 1/200 
sec. With an accuracy of measurement it 
this interval of 85% Th Standard 
Electric Time (¢ Spr aheld Mass 











INCREASE 
BOILER EFFICIENCIES 


REPUBLIC CO. METER 


The latest developments in the 
measurement of CO» are incorpor 
ated in this new design of Republic 
CO. Meter. 


Che redesigned Republic CO» Meter 
incorporates the following important 
features: 


\4 
s 
% 
| R 4 
& 
S 
£ 
i 
f 
a 
H 
R Sy 
Data Book 403, just published, 
gives complete description. 
14 , I 


REPUBLIC 
FLOW METERS CO. 


2249 Diversey Pkwy., Chicago, IIl. 
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unit idds a reset element, the - — 
Greater Accuracy Ait-operated Control hiss sjmsta a ste 
in absolute units Potentiometers ie BA ae ie EL Ae Se, 
Mey $l a” alr-operated systems of control with <7 design calls for ranges be! 
HOPPLER 7 the “L. & N” potentiometer system of pec an Ms Haron a >| 
perature measurement re designed These ranges are designated foy ’ 
VISCOSIMETER cuca accent 





couples and other ranges up te 


ire subject to specihcation Phe 


system Is independent of the «¢ 
tem and there is no air bleed j 
a eS tentiometer case \n auton 
device permits cutting out t] . 


svstem or removing it entire 


interfering 


with the potention et 
tion. Overall dimensions are ! 








high, 18',” wide and 1254” dee; 
system requires approx, ?() Ibs 
kor letermining he ABSOLUTI VISCOSITY rf “Hi : Vv \ 
rrease varnishes, viscous tars of ting-air supply HE ASON-.N €1 
ng t 1¢ Falline Ball Principle. ator Co, HW) Adams St.. Bost 
Direct readings in Centipoises (or centistokes) 
Sma sample (30 cc.) required. Results con 
stent and reproducible S : 
Range: From 0.01 to 1,000,000 Centipoises Universal Cut-off 
Accuracy 0.01 ro 0.5 
Difference in viscosity between distilled and f S | 
“water can be measured or ca cS 
. : < , : , : 
Bulletin HI n Reques For automatic weighing and 
When requesting detailed intormation, state tioning, new Universal Photoelectr rN 
ge f measurements required ; aa 
5 off Attachment may be installed 
Available t Leadin Laborator upp! . ; . : 
‘ z ; Re tg ’ sited make of dial seale without alter 


Other Items on Display at Our 
BOOTH 221 16th EXPOSITION OF 
CHEMICAL INDUSTRIES... DEC. 6-11 


FISH-SCHURMAN CORPORATION, U. S. Agents 
250 East 43rd Street, New York 


























the 
for refinery applications, solvent extrac 
tion units, gas- or oil-fired or electric 
furnaces and ovens, ete. Standard il! 
operated control units are available in 
KNOWING THE C0 three forms, all interchangeable, desig for 
2 nated as Single-, Dual ind Drift-Com 
CONTENT is YOUR pensated. In the single compensated unit, 
ompensation is taken from the control 
lve diaphragm pressure to smooth out 
man 
Equ 
sery 
Equ 
facil 
for 
| Can 
tion 
phy 
Hays CO» Recorder 
The 
naa be 1 
f re-adjusting it. Attachment cons B 
) I is disas 1) optical unit held fast to glass f I 
pos by three vacuum cups ind Zz ( é 
os 369 mounted on back of seale. Ops | R 
t ivoid principle differs from that of usu ‘ 
S ne t toelectric cut-off in that reflection { 
xida I 1 . lol > ; slize ) rs ] P 
is row light-beam is utilized, and n ] 
ie irm need be attached to pointer or ) ; 
ig CO part of delicate indicating mec! | Ful 
: \na Pointer movement over one scale d 
I H CX i : | suffices to operate rel Ly. More | 
Ors | optical unit may be used on same 
ae * coi id ps ale a obtain combination and sequence 01 | 
\ls ds } s sudaaen reactions which may he « iused by , > . . 
. , nd ; aes : trol (example, No. 1 for dribble an E 
rapid temperature changes. The dual unit 9 2 . +4) ; 
hs a idds to this control a compensation from ~ arse eangeree ~~ =? he eh 7. 
2 press : interval corresponding to 10 Ibs. 
a second iry medium such as steam pres ence on a 24” or 30” dial.—Develope ) Wa 
sure to a pump or gas pressure to burn The Electronic Laboratory, 306 So. I = 
The AYS CORPORATION ers. Fluctuations in processing media are burgh Ave. Los Anaeles, Calif Wes 
te ‘ hus recognized and compensated for be nounced by and available from The 
tak aaa: MICHIGAN preter mae . fore they upset the control. The drift Seale Co., Rutland, Vermont a 
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Citz 
2ANPHOT 





the UNIVERSAL 
EQUIPMENT 


for MICROSCOPIC 
RESEARCH 


. and here are just a few of its 
many features: 


Equally convenient for visual ob- 
servation and photo-micrography. 


Equipped with mirror reflex box to 
facilitate alignment and focusing 
for photography. 


Can be used also for micro-projec- 
tion, drawing and photo-microgra- 
phy in transmitted or reflected light. 


The Leitz PANPHOT can 
be used for: 
BRIGHTFIELD (transmitted light) 


DARKFIELD (from lowest to high- 
est magnification including Plancton) 


REFLECTED LIGHT (vertical illum- 


ination) 
ULTROPAK illumination 
POLARIZED LIGHT (reflected or 


transmitted) 


Full details given in Catalogue 7552. 
Shall we send you a copy? 


E. LEITZ, INc. 


730 Fifth Avenue, New York, N. Y. 
Washington . . Chicago . . Detroit 


Western Agents: Spindler & Sauppe, Inc., 
Los Angeles—San Francisco 















Oscillograph 


Through addition of self-contained 
demodulator, new Model RFO-4 is said 
to have “more than twice coverage of 


ordinary oscillograph.” R-f., first detec 
tor and two i-f. stages can be thoroughly 
tested: instrument permits single or con 
secutive stage-by-stage trouble shooting 
from the antenna post to speaker \ 
self-contained electronic frequency modu 
lator which = simplifies connections and 
makes possible selectivity measurements 
has a variable width sweep from 0-30 
kKC., permits visual alignment at 665 ke 
or any harmonic thereof to 5 Me. with 
out use of an external oscillator. With 
an external oscillator it produces in a-t 
output continuously variable from 0 to 
15 ke., also permits visual development 
of a-f. response curve. Among other fea 
tures: return trace eliminator simplify 
ing alignment of a-f. and r-f. circuits; 
horizontal amplifier for sweep expansion: 
high sensitivity horizontal and vertical 
unplifiers (0.2 volts/in.); trapezoidal 
patterns permitting percent modulation 
measurements; calibrated screen; adjust 
ible cathode-ray tube rotation. Steel case 


(11 x 13 15”) shields oscillograph 
from external fields The Hickok Ele 
trical Instrument Ce Cleveland. Ohio 


“Polaroid” Units 


Development and commercial produc 
tion of “Polaroid” large-area polarizing 
medium having led to increases in num 
ber and variety of applications, a corre 
sponding increase 
in forms and sizes 
of mountings is an 
nounced. Illustra 
tion shows new ro 
tating mount for 
use on any optical 


bench. This unit 
has calibrations for 
1SO marked — off 
in 5 divisions. 
Quarter Wave 


plates ire now 
available in similar 
mounts or in fixed 
Standard 


sizes of rotating 


mounts 


units are 4-em. and 





6-cm. clear aper 
ture. An 11-cm. 
clear aperture unit is announced for 
large work: it has 180° calibration with 
half-degree divisions.—Polarizing Instru 
ment Co., 8 W. 40th St... New York City 
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for the most 
difficult temperature 
control problems 


THE 
H & B All- Range 


Temperature Controller 
WRITE FOR BULLETIN TC-3 


MANUFACTURED BY 


B. O. BUSHNELL 


541 N. Kings Road Los Angeles, Calif 
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MAINTENANCE FREE 
TEMPERATURE 
CONTROL 








j 
| HE CONTROLS described make 
our present temperature con- 
trol problems maintenance free. If 
you have accurate temperature re- 


quirements request your copy of 


Blue Book Part IV from 


H-B Instrument Go. 
2500 N. Broad St., Phila., Pa. 














pH-METER 
’Y HELLIGE 











FOR ALL TYPES 
OF ELECTRODE SYSTEMS 


This GLASS ELECTRODE pH-meter 
measures hydrogen ion concentrations 
and reads direct from 0 to 14 in pH 
units . . . Sensitivity is 0.02 pH and 
working accuracy 0.05 pH ... Rugged 
.. Portable . . . Applicable for titra- 
tions and as a separate null indicator. 


HELLIGE 


3718 NORTHERN BLYD., LONG ISLAND CITY, N.Y. 
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Color-numeral-printing 
Recorder-controllers 


New multi-color numeral-printing mod 


els of maker's recording and recording 
controlling potentiometers not only record 


up to six different temperatures 


one 
of six different colors on a 12” chart, but 
they are said to be the only potentiometer 
pyvrometers that can individually control 
ill of these te Trap ratures. Another unique 
feature is the chart drum which = con 
sists of a metal tube with a vuleanized 
rubber cover, as on typewriters, to insure 
clear printing. Print wheel is of heat 
treated steel with machine-cut numerals 
Instead of colored ribbon, new models 
employ an ink pad wheel where records 
ire to be made in inv one color, or ink 
cartridges of six different) transparent, 
non-fading, aniline colors for multi-color 
records 6 ile plate has been enlarged, 
has large bold figures in major tempera 
ture divisions for long-distance visibility, 
is well as a narrow, finely divided scale 
to permit precise reading of tempera 
tures The Brown Instrument Co., 448 
Hl amuie lve . Philade [phia, Pa 





Sequencing Relay 


Designed to provide a reliable 
timing a sequence of several oper 
L. control system, inew definite-tin 
empl ving a clutch type time-ce 
lock is available in i-c. or d-< 


vith two, tour, or six circuits 





ipplications of the CR2820-1729 
include operating accelerating cont 
starting several motors at. intery 
avoid excessive line current and 
different parts of machines or prog 
where delaved starting of some part 
desirable. New relay consists of 

oid and a plunger mechanically cor 
ed to the time-delay mechanism 

i shaft that operates the contact fing 
On d-c. forms a separate small i 
taneous cutout switch is mountec 
front of solenoid. Positive and = unif 
operation is said to be assured by 
springs giving a constant pull on t 
mechanism throughout entire oper 
evcle. By use of “free-wheeling” « 
principle on the time-delay mechar 
the relay is always in gear and accur 
is said to be maximal.—General Ele 
Os Schenectady, V. Y. 


Remote Re-setters for ‘Temperature Controller 


Pneumatic and hydraulic systems are 


innounced for changing, from a distance, 
the setting of the “All Range” bimetallic 
rigid-stem air-operated temperature con 
trollers (see J/nstruments, Aug. 1936, page 
216; Oct. 1937, page 254). Air-driven 
system is for use where fire or explo 
sion hazards exist and where a 25-lb. 
supply is available. Electric system uses 
ordinary 110-volt a-c. supply. With either, 








? 


Fig. 2 


control point can be reset any extent 
operating remote push-buttons. Press! 
to diaphragm-motor valve is indicated 
same panel. \utomatic safety devices 
said to eliminate possibility of damag 
any portion of system by impropé 
manipulation or by over-travel due 
extreme temperature changes. W orkil 
parts are corrosion-resistant. B. 
Bushnell, 541 N. Kings Road, Los A 
ge le a: Calif. 





of 
heel 
trat 
mat 
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tion 
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Caliper 


orticularly designed for toolmakers, 
( ilipoe r, graduated in 1 LOOO ind 
128", is know! iS Type No. 537 with 
me gage combination It comes in 
ee sizes with measuring capacities of 
Y) ind It \ base transforms. it 








to a height gage. Vernier has two 
nife edges which are practical for lay 
ut work, also for measuring distances 
vetween holes, root diameters of gears, 
ete. Seribing attachment may be firmly 
ttached to the upper jaw. Its steel point 
iS idjustable, making if possible to set 
eight gage it in even figure of the 
cale when starting to measure Positive 
im lock is inother feature Creorge 
Scherr Ce S Lafayette St. New York 
(‘ily 


Automatic Molding 


Complete automatization of molding 
f thermo-setting plastic materials has 
been accomplished in) the press illus 
trated: with its hopper filled, it will auto 
matically repeat its production cycle an 
indefinite number of times without atten 
tion; and if anything should interrupt 
continuity in discharge of finished parts 
it will automatically stop. Numerous 
measurement and control devices (of 
various makes) are employed for meter 
ing the feed of molding powder, adjusting 
the “breathing” (degassing), controlling 
curing time and mold temperature, etc 

BF. J. Stokes Machine Co... Olney P.O 
Philade Iphia, Pa. 








IAL Con, 
"ne 


Conductivity 
Bridge... 


A new, reasonably priced adaptation of the Wheatstone 


Bridge, convenient for: 


I. Measuring specifie resistance of electrolytes. 


2. Ordinary A. C. Bridge resistance measurements. 


Operates from A. C. power line. Accuracy is independent of 
line voltage variations. Cathode ray visual null indicator elim 
inates delicate galvanometer or inaccurate phones. Range for 
measuring electrolytes is .2 to 2,000,000 ohms; for ordinary 
resistance measurements the range is .2 to 250,000 ohms. A 
total of 70 linear inches of calibration. Completely  self- 


contained. 


AVAILABLE THROUGH YOUR APPARATUS DEALER 
Or write direct for descriptive leaflet No. RC-100 


SOLAR MANUFACTURING CORP. 








099 Broadway New York City 
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i” Rectangular Cases, Flush or 
Surface Mounting. With or without 
illuminated dials. Neat, attractive, 
easy to mount. 


OMPLETE INFORMATION UPON REQUEST 


Manufacturers f 
Electrical Indi 


sizes and types 





Catling Instruments. 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 


$14 DUPONT AVE., CLEVELAND, OHIO 





Indicating Pyrometer and 
j 


+] 1:2 1 
+} > lett 7hi 
LOS ‘SPST ete 


Scale ranges as 
low as 0-400 F. 





Write for Bulletin 11-37-1¢ 
THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONN. 


Sereral Sales Territories Now Open 
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Floating Thermometer 


New “Thermosphere” is an all-metal 
non-breakable floating thermometer in 
the form of a small metal ball with a 
temperature scale engraved on the out 
side. Inside is a bimetallic mechanism 
which makes the Thermosphere rotate 
until uppermost number indicates the 
temperature. Standard model is 114,” in 
diam., chromium plated, with 350° to 
LOO) F. seale. Size can be varied con 
siderably and scale extended from 50° to 
Hoo F Mechanica Dix mSLON, Raytheon 
Mia. Cr i Willow St... Waltham. Mass. 


Signal Generator 


New Model 581 Signal Generator and 
Frequency Modulator employs a 340 


dial said to have an actual seale length 
of over §S ft. New hairline indicating 
shadow-tuner spot-lights individual range 
desired, eliminating parallax. The 38 to 
1 ratio between tuning knob and con 


denser accomplishes micrometer tuning 
Famits l unmodulated r-f., (2) 400 
cycle amplitude modulated r-f., (3) 24 
ke. band frequency modulated r-f., (4) 
fixed 40% cvcle i-T., 9) vari ible 0 to 10, 
OOO cvcle i-f Supreme lnstruments 


ry Greenwood. Miss 


Midget Controls 


New midget variable controls, Series 
37, and Series 37-S (with switch), fit in 
issemblies where space is at a premium 
Smooth operation is said to be achieved 
by an “ingenious contact arm.” There is 
1 800° effective rotation Improved tech 
nique in carbon coating is said to assure 
maximum munity to moisture and cli 
matic conditions. Units are available in 
linear and tape red resistance ranges from 
LOOO «to 5) megohms Potal resistance 
values are held within = 20¢;, closer 


when required, Maximum safe power dis 


sipation for linear controls is 1 watt 
Clarostat Mfa. Ce Ine.. ‘ N,. 4 S85 
Brooklyn, N. ) 











Double Old Sensitivities 








Thermal meters for use on any frequency 
measuring quantities of '/, the values or 
previous meters. 

Bulletins 502 and S02A 
Dynamometers, wattmeters, milliammeters 
and voltmeters. Also ultra-sensitive meters 
both for A.C. & D.C., fluxmeters, electri 
static voltmeters from full scale 120 volts t 
over 20,000 volts, thermocouples, earth cur 
rent meters, cable testers, etc. 


Photo Electric Cells—‘Electrocell 


Acknowledged leaders in 
development of high sensitivity meters 


RAWSON Electrical Instrument Co. 


CAMBRIDGE, MASSACHUSETTS 
i5 E. 26th St., New York 





1313 W. Randolph St Chicago 


Special Apparatus Built to Order 











IMPROVED 
“SPOTLIGHTS” 





Rubicon MULTIPLE REFLECTION ga'vanon 
eters have recently been much = improved 
through redesign of optical system. The defi 


nition of the line-image is now so sharp that 
readings can be estimated to .1 of a mil 
meter division 

These sturdy self-contained galvanometers 
available with sensitivities as high as 5 x 10 
ampere and 1 x 10 volt per millimeter d 
vision 


ASK FOR BULLETIN 320 


RUBICON COMPANY 


Electrical Instrument Makers 
29 North 6th St. Philadelphia, Pa. 


Galvanometers, Electrometers, Potentiometers 
Colorimeters, Wheatstone & Kelvin Bridges 
Resistance Standards, Resistance Boxes, Co! 
Testers, Clip-on Ammeters, etc. 
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New Applications of Comparison 
Microscope 


By FRITZ RESCH 


P to the present time, there have been four pos 
sible methods for the determination of structural 





composition of allovs with known elemental con 

stituents. Three of these involve the taking of micro 

photographs while the fourth uses only visual examina 
tion. ‘The methods are as follows: 

1. Cutting out with scissors constituents of a micro 
photograph and weighing the pieces of paper repre 
senting each of the constituents. 

2. Determining areas on a microphotograph by use of 
a standard planimeter. 

3. Using a metallographic planimeter. 

!. Estimating approximately, by inspecting the sample 
visually through a stendard metallographic micro 
Scope ° 

The first three methods require preparing a sample, 

making a microphotograph, and considerable work in 
order to accomplish the desired results. For example, in 
the case of an alloy containing a eutectic where the 
amounts of the two constituents might be ne arly equal 
and where the constituents themselves are finely divided, 
the work involved is enormous. Then, too, the method of 
cutting up the constituents of a photograph by scissors, 
is well as the planimetriec methods, require painstaking 
handling. 

The use of the metallographic planimeter as described 
by E. P. Polushkin in the 1925 Transactions American 
Institute of Mining and Me tallurgical Engineers 1S prob 
ably more rapid than either of the other methods and, as 
claimed by the author, “the results are accurate enough 
to justify the application of the method to many prob 
lems in metallurgical research instead of chemical analy 
sis.’ It consists in sealing the microphotograph by. a 
system of parallel lines drawn equal distances apart and 
determining the areas of the constituents from the fact 
that the ratio between the total areas of the various 


} 


constituents within each strip is equal to the ratio 


tween the sums of the medians of the trapezoids so 


formed: 


Area of Constituent 4 


Ar i ot Constituent B 


sum ot in seuyment const t | 
» 1 of in Sey en ) hi tuen B 
If the specific gravities are known, the proportional 
! 
weights of these constituents mav be determined in th 


same manner: 
Weight of constituent 


Sum of weights of 2 constituents 


Length of seg nts of A sp. gr. ol | 
Length of segments of sp. g f A 
plus 
Length of segments of B sp. gr B 
It the density ot the alloy ind that ot one of th con 
stituents are known, that of the other constituent mav be 


readily determined 


If the chemical compositions of the const 
1 ! 1] 
constant. the chemical analvsis or the miov Hbeimg x 


imined mav be determined by this method or if the com 
| 


position of the entire illoy is known and that of one f 
the two constituents is also known to hav i ynstant 
composition, the composition of the unknown constituent 
mav be determined. 

The Use rf the rourth met rd. VIs il exXal na mm f 
single specimens inder the Mmetcaiurgr il micros } 
limited bv the fact that it is difficult for 
inaided, to estimate the relative proportion of areas of 
the two constitue nts, espe | \ I the myserve s not 
working constantly yn the \ le! nsid 

By reason of the time consume n ising tl f] 
hree methods, and of th relat 
fourth method. e use of 
should be of considerab! , gap 
such work. The comparis . 
imination of t inknow 




















Leneth of Spacer Ring in Convex-lens Elements 
By GEORGE 


Sound Department, M.G.M. 


ndenser or objective us¢ 


) 


stand 


of standards covering the entire possible 


das number of 


anv one ot i 


lloys being considered can_ be prepared 
ples and the amounts of the constitu 

ired by either the planimetric or the 

tl tl former being preferable. These 
mnorun constituent, 


from 0O to LOOT, ot ome 


t range is not liable to be included in use, 
nly th: “ti t tl ield whicl Il } 
milly na pol Ion OT re hel Which Will r¢ 

unples should be homogeneous throughout 


iving the percentage of constituents deter 
itely, Should be mounted on a disk which can 


in position under one objective of the micro 


tabiy identified \, “Bs Cit... OF 


quan 


like Wist 


prepared by the 
ographic methods and is inserted under the 
ve of the microscope. While the operator is 


nknown through the sing evepiece, he 
me finger the disk cont iining the st 


indards, 


iny present-day instruments Incorporate opti al 
ments in one way or another that their users who 
me adjustment work or modifications are rapid 
mulating data, formulae, and short cuts to ex 
eir work. This short analysis is intended as a 
tion to such material in that it derives formulat 
! dy computation of spacer rings between. the 


surtaces of two lens « leme nts 


ties are 


es, or with two separate 


over thre 


en 


’ 


emcrent 3 


most frequently recurrent vet simple opti 
is the doublk CONVEX le ms, adaptable LO ¢ ithe r 
Double 


with a single 


convex lens charac 


ybtainabls element of two con 
plano-convex elements 
Fig. 1. Use of two elements as illustrated is 


double 


size it 


sing convex element, because 


iperture is known the former system 


that is, it collects more useful light. 

















and these time on one half of the 


at the same time that the unknown appears on the ot 
half. When he 
most closely with that of the unknown, he stops turn 
the disk 


standard sample 


appear one at a 


sees the structure which correspon 


indicated on 
which is then under the objectiv: 


and records the percentage 


This method is admittedly not as accurate as 


using the metallographic planimeter but is sufficien 


se ile 


enabling 


examination on a mil 
has the 


operator to prepare and examine between te 


accurate for routine 


structural work. It advantage of 


1 and twer 


specimens per hour as against the time of several ho 


necessary to obtain as accurate a determination of 


percentage ot the various constituents on one sample 


inv of the other methods. 


In addition, the sample dor Ss not require as much ti 


for preparation for this visual examination as wh 


microphotographs are to be taken: grinding on thr 


papers and on one wet emery wheel usually being sufi 


cient, 


H. LOGAN 


Studio, Culver City, Calif. 


Cc S hy i h 
O th hr t-« 


This is of the quadratic form. Solving tor h: 


h 8r— \64r l6c 8 
; h 2r— V4r ec )/2 
From the sign before the radical in the abov 


formula is noted that there are two possible values of 


circular segment height for a given chord and_ radius 
This is visually clarified by reference to Fig. 2. When 


the +- sign is used, H is produced, and when the 


sign 
is used, hk is given by the formula. In a lens problems, 
of course, it is only the minor h which is of concern 


Therefore we can write 
h Zr Var c )/2 
Hence, in Fig. 1: 





" ; h af Ve 
Ih proper separation, s, between the convex surfaces V+? : sad 
s effected by placing a spacer ring in the lens mount h (2r \ 47 ( 2 
}] ty | | oth | } pl, Pr 
lustrates Length of the spacer ring is a tunction ‘ 
Substituting these values in b h h § 
if s, of the elements’ radii r,, and r., and of the effectiv: : 
ipertur r Che formulae relating these quantitie S are Dy \/ 4r ; Dy \ 4 ’ 
| ved lye Ww b s 
: » 
Referring to Fig. 1 ~ ai 
h h + h Ss 9 \ { ) { 
27 r ( 2r \ 47 ( Big 
Now, the chord of a circular segment, ¢, is related to b 
, 
w height of the segment and the radius thus: - 
ss ay il \/ 4 c \/ 4dr ( 
( 2V &@ hy h h (r r ¢ ) 
( t(2Qhr h 2 
Therefore, to obtain the I ngt! 
/ 4 4 4 / . . . . 
of spacer ring it is onlv necessary 
to substitute the known values in 
. l—~ the formula for b above. 
: : é 
. For the special case wherein 
— — — - OY 
— — H 4 the two plano convex elements are 
h, identical; that is, when r ’ 
2 \ bh? ( 
b 2r s ) 
ae ed 
" b dy § kr ( 
Fig. 1 Fig. 2 a \ 
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. Sense-of-touch-operated Automatic 
Timer for Dark-rooms 


By GEORGE 


H. HILL 


Willimansett, Mass. 


“ORMERLY, when manufacturing name plates, a 
4 manufacturer using the so-called ste p-and-repeat 
“ process (for transferring a picture of a name plat 

n the original small photographic plate) depended 
on a push button for turning on the light for each 


posure and turning it off. With this arrangement. 


operator would invariably press the button a littl 
» long or not long enough, with the re 
It that some prints were Over- or under 
posed. The only thing that could be 


the contacts open again ind the light goes off 
when using this timer, it is only necessary to ascertain 


what n imibe r rresponds to exposure tire desired 


ind to dial that number for eac! exposure. If the exposure 
time has to be changed for a different plate it is only 
necessary to dial a different number. Number “1 mn 
dial corresponds to the shortest exposure-time, ind “O 
to the longest. The timing for anv numbet 
is always the same, however fast the dial is 


twisted forward bv hand, because the dial 




















os { 1 
en . P — >} : a1 
ne was to wait until the printing and oa return speed is controlled by a governor 
. — me » on ————> . 
hing process was complete, and to The most accurate commercially-avail 
row out the defeetive name plate S. ible timers are equipped with a vernie 
By reason of the sensitiveness of th micrometer dial. Inasmuch as the timer for 
lotographic plate emulsion used in this our process has to be operated in the dark, 
inufacturing process, the exposure-tim q such dials are unsuitable. With some tin 








is to be exactly 





+ 


crs equipped Wi 





same for each 
xposure when OT 
articular original 
plate is being step 
ped up; but this ex 
posure-time has to 
changed for each 
individual 
plate. 
The market was 


horoughly 


original 











investi 
gated and no. ex 
tly suitable auto 
matic timer was 
found. Several were tried ou! 


mn the job before the one de 


~ FORWARD 
~ FORWARD 
~ FORWARD 
ey) 
FORWARD 


scribed below was built. Few 
timers on the market can be set 
for intervals from a hundredth 
f a second to two or three sec 
onds, or can repeat the exact 
timing for each setting consist 
ently. Most of the precision 
timers are built around a small 
synchronous clock motor which 


is accurate enough in itself, but 


220 


time is lost in setting the dial 


or when the motor engages the 


= 





mechanism. 

An automatic timer, to replace 
the push button, was made by 
rebuilding a Stromberg-Carlson 
telephone dial. All the telephone contacts and parts 
that operated them were removed from the bottom of 
the dial and replaced by contacts, springs, ete., as 
sketched in Figs. 1, 2, and 3. A mounting was made by 
ising a wood base and a short piece of Micarta tubing. 

The timer looks and operates like the original tele 
phone dial, except that the contacts at the bottom of 
the dial are arranged to stay open when a number cor 
responding to the proper time is being dialed, and to 
close on the back travel. This lights the lamp until 
the dial has reached the end of its back travel, when 








Fig. 4. Small Portion of a 9"x12" Negative 
With 216 Absolutely 


in idjust ible stop, 
it was found 4 
|. General Arrange me nt of 


f t hie stop would move 
Dial, Governor & Contacts 


\ iI the knob was 
2. Bottom view showing springs l I eal i 
Contacts & connections pushed against it a 
3, Micarta & wood base littl. hard rh 
: Littl } 
Conta:ning dial arrangement. 
percentage oft 
A. Movement attached to dia oper itor Ss time to 
, 
through pin in slot operate such time 
fal : 
Cc contacts Wiis fo ind he hy, 
7. 7¢rminal Poard 
CXCESSIVE It takes 
no time ;o to 
\S spe rk to ope rate 
the te le phone dial 


timer in the dark room: the oper 


2202 itor has pr \ ously »| ced t 
FORWARD large steel all in <d bk Ove?! 


he number to be used. and he 


simply turns the dial until th 


~~ FORWARD 
~ FORWARD 

~ without lifting the ball out. of 
‘ FORWARD one hole and into another. 


hall strikes the finger stop Chere 
can be no crror this wav, as it is 


impossible to change the setting 





The “on” time range of th 

a3 timer is the standard telephon 
FORWARD dial speed. It is possible to 
adjust this speed (in addition 


to selecting any one of the ten 


Uniform Prints. tenths of the total duration 


by adjusting the governor 


onnection 


When used to ope rate i Mazda lamp mn 


with the step-and-repeat 


process, if iS not necessary to 


Increase or deere ast the speed ot the dial if th time 
require d should be long r or shorter than the time 
It can be appart ntly speeded up or 


l 
} 

+} }\+ 
i 


slowed down by changing the n 


range of the dial. 


intensity of the lig 

For long exposure-times it is not always necessary t 
change illumination intensity or reset the governor: any 
number can be dialed more than once, giving 12, 14. 


PG ia. 0 OPP ee Renee . or 22, To, 20 or 35D, ZU. 
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Modern Scratch 





Hardness Methods 


\1 r t Ses 


By S. R. WILLIAMS 


Professor of Physics, Amherst College 


BIERBAUM Ss STANDARD INSTRUMENT 


| instrument is also known as the Microcharacter. 
It w not be discussed from the standpoint of its being 
irily in instrument tor testing materials in quantity 
rather from the viewpoint that it offers 
! ial advantages as an instrument of research. 
Bierbaum’s standard instrument is classifi das a 
itch instrument but, in thus classifying it, one must 
mdify the term by indicating whether (1) the scratch 
g oO} tting point or edge ploughs the surface of th 
to be tested so that portions are abraded (re 
ved), or (2) whether substances are plastic and th 
material in the surface just flows out around the point or 
edge of the stylus without loss of material. As previously 
iggested, this seems to the author to be an important 
factor in the testing of materials by the so-called scratch 
ethods. As will be shown later this question comes up 
in indentation methods. One recalls once more how 
isily the Indian was able to shear off portions of the 
Hint with the softer bone tool, and how impossible it 
would be to make the bone penetrate the flint. 

Che Bierbaum standard instrument is one which makes 
the hardness of the material tested a function of the 
width of the microcut made by a diamond edge when the 

st surface is moved along under the diamond edge 
which bears down on the surface with a constant pres 
sure. Usually a 3-gram mass holds the diamond on the 
surface to be tested. If the substance is exceptionally 

ird a load of 9 grams produces the pressure on the cut 
edge. During the process of making the microcut, 
the edge of the diamond is lubricated with a superfine 


PrABLE I--RELATION BETWEEN WIDTH Ol 
WICROCUT AND MICROHARDNESS NUMBERS 
STANDARD 3-GRAM WEIGHT 


K 104 Microhardness 
Width of Microcut in Terms of 4 
K K u K L K 
1 13 59.2 S.6 135 3.6 772 
| 1.4 12.8 61.0 S.4 142 35 S16 
1.9 12.6 63.0 8.2 149 34 S65 
5.5 12.4 65.0 8.0 156 3.3 918 
| Tes } 12.2 07.2 7.8 LO4 3.2 977 
37.5 l 12.0) 69.5 7.6 173 3.1 LO4] 
; 8.2 11.8 71.8 7.4 183 3.0 1111 
tL! a) 11.6 74.3 iZ 193 2.9 1189 
; 11.1 11.4 16.9 7.0 204 2.0 1276 
28 25 11.2 19.7 6.5 216 2.7 1372 
2b 1t.s 11.0 Sv.6 6.6 230 2.6 1479 
24 17.4 10.8 85.8 6.4 244 2.5 1600 
23 20.7 10.6 89 6.2 260 2.4 1736 
. 10.4 92.5 6.0 278 2.3 IS9] 
195 7 9 104 LOO 5.6 319 2.1 22058 
Is.5 29.2 9.9 te 5.4 343 2.0) 2500 
Is 30.9 GS LO4 5.2 370 1.9 2770 
17.5 32.7 9.7 106 5.0 100 1.8 3087 
| 34.6 9.6 109 1.8 134 1.7 3460 
16.5 36.7 95 111 4.6 173 1.6 3906 
16 39.1 9.4 113 1.4 517 1.5 L444 
15.5 L1.6 9.3 il6 1.2 07 1.4 5102 
) 14.4 9.2 118 4.0 625 1.3 5917 
14 17.6 9] 121 3.9 657 3 6944 
14 dL. 9.0) 123 3.8 692 1.1 S?64 
iB +. SS 129 3.7 730 1.0 LOO00 
For a 9-gram weight use 14, i 
« « 
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The formula developed for the instrument IS, 
h 10°/A 

where k is the microhardness number, A is the wid 
the cut in mierons and 10° is an arbitrary numbe) 
to avoid fractional microhardness numbers. Wh 
grams is used as the load on the diamond edge. 
used in place of A in the formula for k. As indi 
the width of the microcut is given in microns and is } 
ured by means of a filar micrometer in the evepie 
the microscope. Table I gives a series of readings, s] 
ing the relations between microcut width and micro 


ness numbers. 


DETAILS OF THE MICROCHARACTER 


Fig. 61 shows the instrument attached to a high 
ered microscope, put out by the Spencer Lens Co.’ wh 


also manufactures the microcharacter. Fig. 62 shows 


~ r Lens Company, Buft New Yor 


Fig. 61. Bierbaum’s 
Standard Instrument 
sensitive enough to 
measure differences in 
hardness between vari- 
ous crystalline grains 
in the same specimen 
(see Fig. 77). Dotted 
line encloses the Micro- 
character proper. 








Fig. 62. The Microcharacter, not mounted on microscope or stan 
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instrument unattached, while Fig. 63 shows the same 


instrument mounted on a special stand. The latter is for 


use with a microscope to which the microcharacter can 
not be conveniently attached. (See also Fig. 64. ) 

The important part of the instrument is the diamond 
and the manner in which the cutting edge of the dia 
mond is formed. Fig. 65 shows the draftsman’s analysis 
of the shape in which the diamond is to br ground. After 
many vears of experimentation it was found possible for 
a lapidarian” to cut a diamond to the required degree of 
accuracy. Inasmuch as the diamond edge is so important, 
Bierbaum’'s’ own description of the grinding and finish 
ing of the diamond will be quoted. 

“A very considerable amount of study nas been di 
voted to the shape and proportions of a suitable cutting 
point, not only as to the best and most efficient for suc! 
service requirements, but also with a view of enabling 
the duplication of a point under exact specification 
After a somewhat prolonged investigation as to shape. 


+} 


proportions and angles for such a cutting point, the 


F. F. Gilmore, 112 Dartmouth Street. Boston, M 


corner of a cube was finally adopted as being the most 
desirable, both for serviceability and also for offering 
the possibility for exact duplication.’ 


In this last point it might be pointed out that thus far 


no specific directions have been given for duplicating th 
diamond edge used in the Graton instrument. Continu 
ing Bierbaum’s de scription: 

“In order that the width of cut shall in all cases be a 
direct function of its de pth, and the square of the width 
of cut be directly proportional to the cross-sectional area 
of such a cut, it is necessary, where the corner of a 
cube is selected, that its cutting point be exceeding 
accurate, that the three facets be true, plane surfaces, 
that the three lines of intersection of these three facets 
be straight lines and that the point be without bluntness. 
The foregoing conditions are absolute lv necessary in or 
der that a rational scale of hardness may be established, 
one that shall apply equally well to all degrees of hard 


ness of the various metals and thereby giv ccurate 


means of comparison for hardness.” 

“In order to make the work of different investigators 
of general value, it is also necessary that their results 
and data should be directly comparable, but this can 

f +} 


only be accomplished by having like instruments of th 


highest degree of perfection.” 


Fig. 64. Diamond point swung to 
one side. This figure shows also the 
vertical illuminator in position. 


an 








Fig. 65. Draftsman’s analysis of the diamond 
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>) 


Fig. 66. Profile of the cutting edge of the diamond as used it 
Bierbaum’s Standard Instrument. 





Fig. 67. The facet which is at right angle to the cutting edge of 
the diamond in Bierbaum’s Standard Instrument. 
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After fifteen years ol effort and experimentation 
inventor feels that he has iccomplished this end 


only must the manufacturer produc such an mstru 


but each owner and operator of a microcharacter 
keep a cheek on his diamond point. A diamond 
easily splintered if it is not taken care of. The auth 


made photomicrographs of his diamond before ar 
was made of it and will from time to time tak: 
is a check on its cutting edge. The edge before 


mond was used in hardness testing is shown in Fj: 


ind 67. Fig. 66 shows the profile of the cutting 
This is the edge shown to the right in the figure. In 
G7 one is looking at the diamond broadside and se 
facet at right angle to the cutting edge. It is this 
which will determine to a large extent the smoothn: 
the sides of the microcut. 

To continue the quotation from Bierbaum: “Thos 
mond points were found to be accurate when examir 


under a magnification of 2000 diameters. The facets 


\ 
true plane surfaces, the three intersections formed 
them were straight and smooth lines and each facet w 


a true right angle. These diamond cutting points 


ground from small, irregular stones. After the pro) 
ixis”) has been St lected, three racets art ground { 
7 


mutually at right angles to the other and which f 


the corner to an imaginary cube. 











35.246° 
Stylus Fig. 68. Position of stylus with respe: 
to grinding surface in order to forn 
the proper cutting edge on the dia 
° mond. The diamond is set in the stvlus 
Diamond . 
in much the same way as any diamon 
Is set. 
Grinding 
F Surface 
WA rrr 
STANDARD SPIRIT 


_  3GRAM WEIGHT LEVEL 


————— 


JEWEL SPRING 


- a 


Fig. 69. Mounting of the diamond edge in Bierbaum’s Standard 
Instrument in order to secure uniform pressure to cutting edg« 


f . 
Jewel Sf ring 





The rough diamond is fastened into the end of a bras 
stvlus. This stvlus with the diamond is held in the grind 
ing machine so as to make an angle of 35.246 degrees 
with the grinding surface. The stylus with diamond 
shown in Fig. 68. After one facet is ground the stylu 
is rotated through 120 degrees and a second facet is 
ground. The repetition of this process a third time forn 
the third facet, which, combined +. ‘th the other two, pr 
duce the corner of an imaginary cube. 

The diamond as thus ground is mounted on the Jew 


spring as shown in Figs. 69 and 70. One of the edges 


= 


} 


formed by the intersection of two facets, constitutes th 
advance cutting edge and is in direct line with the cul 
This advanced edge makes an angle of 35.246 degrees 
with the test surface and is called the angle of incision 
The depth of cut is supposed to be just slightly less that 
four-tenths of its width. Any bluntness of cutting edg 


would vitiate this last condition. 
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,OBLEMS — SOLUTIONS — DISCUSSIONS 








SEPTEMBER PROBLEM (No. 11) 
OCATING BURIED TREASURE 
We frequently are consulted on instru- 
nts for locating buried treasure. Most 
juirers seem to be irresponsible. Among 
exceptions are two who desire 
antitative data on the sensitivity and 
ctivity of each method. 


DISCUSSION 
By “A FRIEND” 
WASHINGTON, D. C 
In connection with your Problem No. 
report recently received from. the 
rlin office of the Bureau or Foreign 
d Domestic Commerce on “The Geo 
yp: an Electrical Geophysical Survey 
Instrument,” may be of interest. 

Extract from E & T 
“The Geoscop is a portable instrument, 
wide by 45” long and weighs 28 
minds. It is operated by three men, two 
irriers ind i recorade r It mas be 
roken down easily into two parts for 


nsport ind can readily be assembled 


1 the field. Power is supplied by a stor 
ge battery. The principal unit in the 
pparatus is asecret assembly said to be 
in ple ind INneXpensive iT 

f- 


Keavtracts from page German hookle 
Eetract from section entitled “De 
ription’: “The Geoscop is carried over 
he ground by two persons. Then by 
means of the extremely sensitive survey 
screened from 


ipparatus, which is 
influences occa 


outside influences, the 
ioned by the underground 
structure are indicated by clear pointer 


deflections on special \ designed instru 


geological 


ments. 
Ketracts 


ciency : “I 


from section entitled “Effi 
Not only 
outcropping dislocations, but those which 
ire covered with sediments or eruptive 
material, are located through the cover 


Dislocations 


g laver. 
“2. As regards water-finding it may be 


stated that water circulation in the rock, 
i. é., running cleft or pore water, can be 
‘detected’ and vet water flowing on the 
surface or accumulated above clay beds 


does not exert any particular influence. 


Ing 


“The following points should also be 
noted: (a) with the Geoscop it is possi 
ble to discover non-metallic as well as 
metallic deposits, (b) it is possible to 
work with the Geoscop even in bad 
weather, (c) with the Geoscop it is pos 
sible to work in ground which is_ not 
open (wooded country), (d) high-tension 
electric wires have no influence on the 
action of the Geoscop, (e) the effect of 


the apparatus is vertically downwards . . .” 


Ruvtract from one of the Test 
monials’: “The instrument is extremely 
sensitive and register verv definite 


deflections as soon as anyone approaches 


it. 
EDITOR'S NOTI The extracts ere 
made by us; the bold-face type is ours 
Here indeed is a wonderful instrument! 
It sees straight down into the earth: it 
tells what it sees; it is undisturbed by 
rivers, forests, high-voltage lines, ete 

loo bad that whoever edited the “Test 


monials” in the German booklet forg 
tement in piving 


bodies makes 


to strike out the st 
the ipproach of human 
vo havwire! 


SS PRIZE DISCUSSION 
By ¢ 1. HEILAND 


Profess Geopl 


Colorad Nehe v Vines 
GOLDEN, COLORADO 

Newspapers occasionally print 
reporting the location f hidade tre 
ure and even of orebodies by mnie 
oft divining rod o7 “doodle bug.” There 
still ire dults who believe that most 
in\ kind of hidder Dy ye¢ can be 
cated, 1y speci V-gitter Nnaividti 
vith a simple twig or some sort of 
pendulum equipped Witl \ cartridge 
filled with the sought materi 

Popular radio magazines occasior 
print directions for the construction 
treasure finders nd radio equipmer I! 
tended for the location of buried metal 
ind ore. While the ideas underlving these 
designs may be essentially correct such 
home-made gadgets generally fal to 
work: many technical factors beside 
wiring diagram must be considered i 


their constructior 
The ob ject of the following 
fundamental working 


] 
ipplied 


discussion 
is to explain the 
principles of trea 
to the location of shallov 
objects Asa rule, thev are not suiteble 
for the location of orebodies; for this 


sure finders as 


buried metallic 


purpose, different techniques ipply which 
must be excluded from this description 
ipplicable to the 


Gener 


Treasure finders are 
location of metallic bodies only 
ally speaking, the sought objects must 
have a difference in electrical conduc 
tivity or magnetic permeability from the 
surrounding medium. It would be hope 
less to try to locate, by means of a treas 
ure finder, a wooden box containing doc 
uments. 

Iwo common 
finders (with the exception of 


features of all treasure 


frequency method; see below) are: (1) 








Problem No. 13 


Subject Index 12.2 


DUST CONCENTRATION 
Paper firm seeks method of determining “concentration of finely-divided 
sodium sulphate and sodium sulphite dust mixture in our stack discharge 


gases.” 


Five dollars will be paid for every solution (or critical discussion clearly point- 
ing the way to a solution) which is accepted for publication. Address Instru- 
mentation Forum, 1121 Wolfendale St., Pittsburgh, Pa. Type double-space, on 
one side of paper. Draw diagram in black ink on separate sheet. Mail before 
Dec, 15. Solutions and discussions accepted will appear in Jan. 1938 issue. 





For $6°° you, too, 
can own a 


MAUSER Vernier Caliper 


— the Pocket Tool that 


measures to .0O1” 


Gives clear readings three ways to 
1/128 or larger fractions of inch, to 
1.1000 inch and in millimeters, Meas- 
ures inside, outside, depth, to 5 

inches. Positive cam lock speeds up 
measuring. This is a beautifully finish- 
ed precision tool, deservedly popular, 
and produced in quantity, which en 
ables price within reach of all. Many 
plants have supplied them to all their 
men, saving the cost of many special 


gages, 
Write for Details 


GEORGE SCHERR CO. 


120 Lafayette Street, New York, WM. Y. 








SHALLCROSS 


Resistors, Switches 
and Instruments 


SHALLCROSS 
Swike w ound” 
RESISTOR / 














Our products have established ar , 
enviable reputat i f the 
industrial and llege labora 
ui Bu f ; i 
SHALLCROSS MFG. CO. 
COLLINGDALE, PA 
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into two 





20 mm. or 0.5 yu duction 


instruments 







High vacuua or 
accurate gas pressure. 
- svinmetrica 


Electric Vacuum Gauge 





ob ject iS 


( € 


7) - balance is 
Tolder on request 
WINSLOW 
ENGINEERING CO. the 


Ave., Hillside, N. J. 


may he 


200 Pennsylvania 











{ 


transmitters and 


induction-balance treasure 
9025 Van Wyck Avenue, Jamaica. N.Y. ire best suited to the detection 
of high magnetic permeability, i 
ind steel objects 
grroups: 
(b) the triple-coil 


balances 
carefully balanced coils 


ippro 
of one of the coils is changed, the bridge 
disturbed and the 
indicated by in 
phones in the zero 
induction balances, 
vound concentrically on 


evlinde r Phe 





cou for the veneration of in electro 
nagnetic field, and (2 inother coil or 
HAR D N E S Ss pair of coils for the detection of tiie dis 
tortions of the electromagnetic field pro 

TESTING duced by conductive rr magnetica 
ses permeable bodies. A further characteris 
ne WITH NO MENTAL HAZARDS. tic of most treasure finders (other thar 
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JOHANSSON GAGES. accurate to 
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working gages by any standard less 
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MANUFACTURED AND SERVICED IN U. S. BY 


FORD MOTOR COMPANY 


Johansson Division * Dearborn, Michigan 
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